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gy
(J kg'K?)
ELd 2060
i 840
STERA 450
U 2118
@ ad 1965
I 140

& fafe= 9 - M W B §, 99 e
F S AT =4 99 o AN 9 T q™ a9
H TR & S T I=F qW ok GE R g
o 79 A™ o 9F g ST Afsd o SRR
Bl B

Foiftfa w1 1ol FoA AIOE €1 Sd HIE S a9
F1 &g fwdt = 99 1 9% & GIh | 8 S
€, T 3= Y 1 9% 5N qW SO T a9 T g
SN oA Afsd oF SR el ©, 99 foh R @
ST ST I 91T off TRt § Joe 9 & T g
e o Ao foRe ST W6 SH SSHTETHY Fed ©
(fe 10.20) | T oI o Tk o den SE a9
dle el TegATom o fagicis o faerert o gian
?1 TH 5O I T AHEl o R0 o Hay, forew
o gere S wiE A 90 B €, W Sl el
ALl SATEROT FOH1 herel i Wifd w1 &l & 991 T8
Ferdt S ST 1 HH AT <1 €| AR SR
o w fog o=@ s @ f598 i) gu ar w1 arErd
T o i TEu €1 FrefefEd Seeeor grr et
forelt fEu 7T 21 sl 1 fafre o wnfar I &
w1 U fafy fiaa Sl o o e = e afed
& fagia &1 s fohar s 2
p 3STEYUT 10.3 0.047 kg T99M o fohdl

TQfafem o el Sl BT 999 o fag 3aerd
S W W oA W W T @ dlfeh el w1 qra
100°C B T/ $eh 9= el i 43 0.14 kg
ST o dld o SeEm, S 20°C #10.25
kg ST W B, § TAAIARE TR S g1 el o
a9 o gfig Bl € 91 TE 23°C W TR aferwen
TeU FR oAl Bl UofatEm s fafre s
TR aRehfera wifsul
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ZcT 39 ST I T B AT BH TH qLT HI
START 4T T T staen § Uelfattay & W gr
M S S qAT SEHET R STERNTd S5 o6
R B 2

A= o6 Tiel 1 FHH (m) = 0.047 kg

TGffH o el 1 R @9 = 100°C

SAfqH a9 = 23°C

g ¥ gRadd (AT) = (100°C - 23°C) = 77°C
oM efifey, ggfafrem 6t faftre s aifidr = s,

UM o el 510 W HOA1 i A =

m;s, AT =0.047kg xs,, x77°C

S 1 FFHA (m,) = 0.25 kg

FOHHET T FoHH (m,) = 0.14 kg

S qAT HSHMEG ST 3R a9 = 20°C

Trgor =1 3w amg = 23°C

a9 | qiEdd (AT,) = 23°C-20°C = 3°C

STt st faferse sar wif (s)

= 4.18x10°% J kg! °C!

diel o MG Tt fafdme o urfiarn

= 0.386x10° J kg! °C™!

STl YT SEATHTT GRT TGl hi ATl

=m, s, AT, + m,s_AT,

=(m,s_+m,s_) (AT,)

= 0.25 kg x4.18 x 10° J kg °C' + 0.14 kg X

0.386 x 10° J kg! °C™) (23°C — 20°C)

TRl STerEe | UelfafEm o el g oW e

=T R ST Al + SEMEMT gRI o1 afed

0.047 kg X s, X 77°C

= (0.25 kg x 4.18 x 10° J kg™! °C"'+ 0.14 kg X

0.386 x 10° J kg °C)(3°C)

s, = 0.911 kJ kg °C! <

10.8 3TSEAT UREds

HE= w9 | go4 1 qF S § : 319, 5o qel
| & erareensti § @ foREl U orereen ¥ qEdl sraen
o HeRHU ! TR UEd hEd B < WHE STere
IRede 31 § %o a1 %9 9 T (qen faea:) €13
TiEd aa &1 8l Wehd © Stieh ered e SEeh qies
o ofte o1 o Taf e eran 1 qro e Sitded ™
ST YR 1 TP FHLH o oy, e f=fafad
[ERIETS RIS

ToRaTeReTd 10.1

T de H o fea e v feq w1 am e
HIfTU| 30 dR-+R fordt o= S 9 W T
3R HINT| B T e o 9¥=rq a Al Hifeg|
S den fem o fago &t R fosifaa
MW 999 AR a9 o o= WE AeifEd Hift
(f 10.9) | =9 I TdT fF 5o a% o | fem
Iufterd © q9 a9 a9 § IS qREdd T8l Bl ST
gisren ®, fm 1 S FT wad eMufd B W ot
3Tk AT H hIS URed Tel Sl TeT HE i <7 &I
o H1 3TN 3 (few) ¥ 5@ (Sa) | etawen
9fterde forT STH # @1 @I 2l

100 -

a4 (°C)

R G g (fae)

for7 10.9 67 &1 T4 & T o7 4 gT IRadq &t
a9 3R G99 & Ste U1 STeifad ek e
(W & T7ER 1)1

3T Y FF U ITEEA URAd i e (e
Toerer ) qen 59 9 39 B 7w Uied i fgHientor
Hed &1 T8 U T © o 3 ured Y S we o
oo ok 9 fad el @ S1eiq o & ga U arawen
uftads st erafy ® uared ot Sl 1Aty 3 ar
ga AT 9 ¥ Hgadt gl 3l 98 a9 e W
foreht wref T 39 qe o TR WER T T
o gt ¥ 39 39 Tered I TR Fed &l 98 TRt
a1l o1 ATEIRTT Bl 81 T g W ot R s B
A IgHvSed 3@ W fRdr 9qed o e @l
YHMET ek shed 2| 60 o oM 1 Hishan &
T o foau sy f=fafed A w3
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ToRaTeReTd 10.2

& fem fren <ifSul us org 1 aR o 3ok 3M
Rl 9 9uF 9R S 5 kg % @2 §ituy) 910,10
¥ 39T 199N 39 a1 i feq foren & $w F@w) om
78 @1 o IR fenfyen & 9 UR € <@ 1 tW en
%1 RO e ¢ T R ok St < <@ | gy o R
fen fret a9 W foeret S @1 S 9R 987§ TR S
?, @ AR % W w1 5o YA g & o 21w
TR R fer foren @ 9R @ < @ qen foren faws
T Bt AfeHed w1 39 9REed &l yAfeues
Fed 21 fen W ‘whe’ & 9 Sl o % RO e
‘THfET' HTA T B U B S | gfg o HRO A
STl © S TIgeh i |ifd HE i g

-
G

T 10.10

g G fen ST § ®did 8 S 7 S 36eh
eI S8 & T 3R T T AT =] W € o 7
Te UM € fp A A gfg et omw @ Wt @
fo 10.91 A ® 7€ gfg FRAR ST 100 °C T Bt
? IR =l Tt a9 feer @ Smar 21 1™ Y St i
ST HEAT 1 ITATT SIcT ohl 59 STIEA § SO7 37efal
et afereen § w9 F@ § B B

o G o (el N9) § SYee Uiedd o
O hEd &1 T€ T T © o HHed g9 o Ay o
TR B d% 19 f=1d @ 21 e, 3| § o
o araen qfadd i ety o ugrel 1 Al eferend
Ta a9 g 9 | weedt el 21 98 g |
I foret gl o) ga qen oo < STErEd ardig |
T TER Head! 2 & 39 39 ugiel T gaYid HEd
21 S % e H UlHA I GHIH o foU ST
frefafea e =

ToRaTeReTd 10.3

M W Afush S W 9 TH M U h wAh
i) fo 10.11 # ST ATER Felleeh o J@ T
R 1ok oh Sl | BT A ST ¢ Weh arqeTdr qef
Teh 919 6 ek | TIET SR WA hl o 6
S e S € v T e 2, el 9% 3fau
7% 9T, < I H e o, SR-w qee % w9
T e S| TeILaT 9 o Jordel Tk ohi qeft
o o, T S8 & 3 S o urg ok eide ofd
3R FW I T, T TIHT 3199 & 9 &1 3T
S8 € THE St 1 9 100°C W UEEdl €, 99 &
ToIgel T8 R g € SR I B ol €1 Hellieh
o fiaR g e 7 <, TReg S & ek 9 ]
fTherd! 8, 78 STl 1 Td B &l o ®9 H eI
B 4u o B9 H Y Bl Bl

Q

fer 10.11 F7 gl

319 A1 F© Uehel o fau 99 e &l a8 X
3, Tfer wek o iR 3@ | g 71, 79 9 @
@ T FaeH TF W1 S| WA W FaeH yfwmar qH:
3TRY BH Toh ST o a9 H Jfg i o fa (F@ W
et T gU) SR oA 1 AEvThal Bl 21 39
YHR <@ | gig oF | FEeFie § gy 8 Sl 2l

TEU 379 TH SR i T o0 & 91 STl i oI
80°C T 3T T <4 ¥l Welleh ¥ qIqHTd qenm g
T TR Tk o He &l A1g%es5 Hoh ¥ HF
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e fog

forelt weref w1 19 SR SrErE U (e qiEd) i ofaty § fed @ 21 fRe uered o ar
T Q1 <6 P o ot STeifiad U1 ol Yol SR 31efel P- T 3@ whed | == fe@ 7y fos § wie
T CO, T WISl 3TRW WM T | 36 YohR hT T R@ P T T i 3 &, aTsF & 7o 5o
&= o fauifsra ear 21 57 &5 ol aohl S8 FHeduTa aeh (BO), e gk (AO) T aTsae ogh (CO) 5N
goreh fohen ST 81 Seduad a9k BO o fag 39 eteren i Fefyd & € 5| W 3 den arsy yreeerd
Heed Bl €1 W ash AO o g ST 37eeel ol &yl hid 8 e 3 qen ga wrareemd Heed il
&1 99 % CO ok faig 39 arawen i frefia wtd € foaw g9 qen oy gt Jead eidt €1 9@ dm
T T TS W G ok, SO ok qel SEAula ok Herd @ e ferelt wered shi i qrereend weed

6.11x10 Pa g T&ftd &d 2|

P A
(at?) A
218 |-------------- i C
o !
= i
|
]
O 1
0.006 |-----~ sy
B B : : »
220  0.01 374  T(C)

(a)

Bt € 39 vsred 1 Fren foig Feean 1 S o fou, S o B fag 1 9 273, 16K q9 36

(a) ST T (b) CO, & TeTq Jra-arT FIereely ik (4ar o ST{aR 78T)

A

P
(atm)
A
(X1 SOTF SOREPRRIN SRR ; C
56.0 < neeneeeeenennef /'
. 0
Gies)
Solli cmcccommas O
' Ao
1.0}----- B
B : i R h - »
-78.5 -56.6 2031.1 T(C)
(b)

o Y 3d €1 3 TAR hl We W Sl Hleh W@
T IR worek W feueiifad S Seed §1 UE i W
TARR oF a1 Siorasd HEfd gl Tk o
fiq STt o Y58 W @ ki HH T Il 71 e
Y W S | GH: TG AR B Sl 1 39 YR <[
o wt e W FELHE S S B

Y g T T Wl @ TRl & H ofen
T F hied Bial 81 S=a gl W AgHvSHd e
=1 <t 7, gk RO 98T W HYg 9 &1 gor o
STt T SIS 2 Sl €1 $9eh foqdid, S/e s o
fi T/ | gl Hiep sl 9@l Sl ¢ gHifaT
rehfehan Al Bt &1 A aHvSHE @ W R
Tered & FLHIR ] WETHIT FEeieh Fed 2|

T, el usred g o orerened - 31, g qen
T @ T od o T T o € S|

e I g ooy e | iR foeima: wge Wi g
fordt ugrel 1 39 Ta%en § Ay ofaen H, for 59
e § TSN, TSIl HEAUTad weeldl © 9 uH
Tl i Sedura e wEd €1 I B (39 Co,)
T S BT ¢, STAEN +ff 5 YR &1 e B
T %1 Uil o wEa fedl el w1 gEl
SATEAT - BT qef T SFerEe ardg | § Tgeadt
Bt B

10.8.1 T HEAT

UM 10.8 ¥ T I i ® T 5o wiE e
rereen uftad w1 feerfq o gran €t uerel qen Swek
RS o o9 S i Uk iy Amn wamaia eid
21 Toreht ueref w1 sraren qfiad &1 afafy §, ST T
T 1 Ufd Tehish SAHM TG, 39 U81e &1 59
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HRUM 10.5 1 atm @ R fafq=1 garef o stawen ufads o da den Ta ST

L, FAAh L
(10°J kg) (°C) (10°J kg™)
1.0 78 8.5

o
c)
EDEI
Tl

-114
1063 0.645 2660 15.8
e 328 0.25 1744 8.67
IR -39 0.12 357 2.7
RIECEE] -210 0.26 -196 2.0
S -219 0.14 -183 2.1
Sl 0 3.33 100 22.6

TR o foT A ST FHEA 21 S ok o,
afg —10°C = fwdt feu T wfmmor o feq =t T
e ST 1 SHeRT A9 $eh TTerieh (0°C) Teh sl &1
TE A9 W 3R ST 3 W q9 ¥ gig Tl B, W
o foeer ot © s1efq stecen IRedH g €1 <
e e foerer st €, a1 31X o1 34 W STl o g
o gfg 2idt 21 55 yoR 1 fefq Faeris W g9-7g
e Ufiede o THY Bl €1 Saeid STot i 3R SeAl
YH HT W d9 § gfg T 2idt; S g S 2

STIET UREd oF HI STEvTeh ST hT IRETT
o aered = sraen | Uade B @1 § SHeh §euHE
A EHRI-FOAT T 9 HLq 1 36 YR, € m
38 e %1 goauE © faEe s erewen w
TE sraen H ufked Bl @l ®, q9 STeavdeh S
AT

Q=mL

Fgd L=Q/m
(10.13)

el L1 T S Fed © a1 I8 qared o1 stfireterr
21 39T SIHE J kg'®1 L o1 0F g6 W o fefRk
FI T YA: THh O HT IS0 AESE agHvSHd
T R R ST 1 SE-59 e gfEdd & feg
Tl ST H AT R A ST (L) Fed €, 9
TG ST IRedH o foTt T s 1 e wht
T FO (L) FEd T TH TH YA WA F a0
ATou ST e B 1 T 10,12 5 STt o fehedt aftmn

o fTT AT9 qe o1 ok S UTE R SATeRd <90AT T
21 9RO 10.5 W g1l 1 T FOAT, Tk a
FaeMleh T T B

22.6 x 10° J/kg
(540kcal/kg)

3.33x 10° J/kg
(80kcal/kg)

a7 10.12 57 & fa@ a9 e 7 & 19 %
e (T & 3T9aR TeT) |

2 ST foh Sa erereen ufiad o 989 o1 &
(1ere &) ST €, g e e 21 e 9 2fEy
for fo 10.12 o Wrereen @il &1 Yoo g9 Ty
g S ¥E Hopd 31 § T fefa= srerensti =t fafire
T A g9 e ®1 Sl o feI, e qen
M T T FET FAA: L= 3.33x10° J kg ! q2
L, =22.6x10°J kg 21 319iq 1 kg &0 &l 0°C R
T o fT 3.33%10° J 61 AMfeW qell 1 kg STa i
100°C W 99 H R M o oy 22.6x10° J 6
=1feul 3d: 100°C & & i Y& 100°C i Y
T 22.6 x 105J kg! SO Sferek Bl 81 F€t R0 @
foh S9ad S@ &1 qo H IH A9 w1 9™ g
Atk TR e 2t B
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’mlo.ﬁmmcmr@ 0.15 kg f&q =l

fordt a= § M 50°C & 0.30 kg 5@ H e
S € ot fasror w1 9RomR 99 6.7°C B S

21 feu & HUeM *1 oA GRekfed whitey)
(s, =4186J kg' °C)

gt :

S g W ™= ms_ (6-6)

= (0.30 kg) (4186 J kg °C!) (50.0°C - 6.7°C)

=54376.14J

feu o oM o fau stevEs e

=m,L =(0.15kg) L,

feu 5@ o U &1 Afqw 99 9% FgH o fau
HELIH FH = m.s_ (6-6),

= (0.15 kg) (4186 J kg °C ) (6.7°C — 0°C)

=4206.93J

W HEAT = HOAT Al

54376.14 J = (0.15 kg) L, + 4206.93 J

L =3.34x10°J kg <

> SarEeuT 10.5 fR SETTE R _12°¢ &
3 kg feq &l IgAvSHT T@ T 100°C 3hi. 59
o giafad e o fau eTewas o aRefod
Hife) fear e 2 few @ fafyme s wnf
=2100 J kg'°C!, Sid ! fafdre e amfikar
= 4186 J kg 1°C!, fe" o FeM &1 T S
= 3.35%105 J kg! 9o W19 i T HSAT
= 2.256%10° J kg!.

gor: fean @
feu 1 599 m=3 kg
fer =t fafyre om T, s,
= 2100 J kg™ °C"!
St <1 faferse Sear wifr, s
= 4186 J kg™ °C"!
fed o e T T S, L
=3.35x10°J kg
99 kT D S, L

=2.256x10° J kg!
-12°C o 3 kg f&9 =1 100°C &1
a9 | IREfdd s o fog emevaes
ST
-12°C o 3 kg &m0 &l 0°C & fem
¥ gfEfda & & foau seves
ST
= ms,_ AT, = (3 kg) (2100 J kg*
°C1) [0~(~12)]°C = 75600 J
0°C & 3 kg fed &1 0°C & 5iad |
Hfad & o fou eewas o
= mL, =(3kg (3.35x10°J kg")
= 1005000 J
0°C o 3 kg S ! 100°C o
¥ gfEfda &e & fou sevas
ST

= ms_AT,

= (3kg) (4186J kg™ °C1) (100°C)

= 1255800 J
Q,= 100°C % 3 kg Sl =l 100°C i

9 ¥ gRafda & o foag sTevas
ST
= mL,_ =(3kg(2.256x10°J kg")
= 6768000 J

=0,10,+0,+0Q,
= 75600 J + 1005000J

i
®
[

+ 1255800 dJ + 6768000 J
=9.1x106J <

10.9 HEHT TETAUT

T <@ ¢ R a9 H SR o R U R ¥ @
e o stean fRdl M o T 9 9 IHeh g
G H ol o TAFIROT T SOH FEd &l 38 Tl
WM & fafay e« 87 S LIEiE
# goge i fafeml € =rer, gaed dun fafeo
(fe=110.13) |
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ofiferent

&I 10.13 =re, G987 der fafedor gr ara=i

10.9.1 =ITe=
fordlt o o <t Gl 9 o Wi 3k gl H AW
% HROT ST TAFIROT i fHafafe =1 ame™ wed
g1 9 ity frelt u1g w1 B 1 U fa e w5
SaTelt ® @ 21 vy € v %1 o faw gan e @
ST o o9 3Y 79 T el ¥ Uehg TRl Tohil| TR
BE H ST AR FeH g1 8 o ad R 9 B8
& fafa= 9wl 9 2o g R 7k @ 21 T EE
S TCT B € 9T ol i ATerhdr S e et
@& o= *1 et 2

A &9 |, ST Ao o1 g fordlt usred
o forelt f T araieR o T o1 yare &t )X g
fFan ST B L oS qOl A THHHH  STIE HE
gAHA ®I U H A T B8 W fo=m *ifse
foraer <Hl Rl & < qmiae Tenfua fan w2
IR0 ok Teq, UH 8 o Fo &1 shHe: T, 921 7,

T GHT ok I TR ST 3 W €; B
1 9 g o WY THHHAA €9 9 T, " T, q HSdl
T (T.>T,)1 C T ST 9UER U 7o I W S b
A el €, S B W TFAARA Bkl SH S H D
R feord $o1 Wer ® 9g9 Wt 21 wE gR 9% ur
ST foF 59 Tomel saRen ®, S WAl k1 R H
AR (T, - T,) TN STIIEA HE &THA, A
STFHATU 3R T I <A L & kAT it
L&

T.-T,
L

STfaskar fEerieh K ohl a1ef sl SEAT SATeTehal
wHed o fordlt ugrel o foru Kot | foiqen siferes =i
2 3IaN &) vitea § o S = S @1 Kl SI
e J st m- K- 319 W ml K 21 9roft 10.6 §
fafer=r aerell &Y o =TTl o HF feU T ©) g
Ml A19 o WY ey S Bl €, I WHE A
IR § = " I S A G B

=S SO ARl (HTqeN) 1 STUaehd Sifuh
S AR B TAT TS 3TT SCANE e,
W TRl AUl HiE ddq, HI STURA HH oAl
TS W HIFTU| S I 9= 81T T @ g™
o @ T 1 U W Al 1 faeied g &1 e
3T=91 Ieieh B oh Ul diel Sdq i Yal T ST
ToreoT sl 3=1a e @ FEE HisH §9F ®9 9 Tehar
21 3Heh foudia, wifiesh &, JeId: o i i
B o ST, 3753 SOANIET Bl B 918 ST 119 3eq

H=KA (10.14)

F T el o GIh § @ fRA S HWehdl ©
(99 10.14)| =& &0 U T ey feafq =) shea
FW ¢ o o & avd oia: SR § aifs aredf
qen ufew o o9 oo o1 fafma 7= g

T, L T,

< »!
< »

&

o7 10.14 fodt o€ foger <1 Q0 $1 T, @91 T,
(T, >T,) wfT BT 79 €, % =TT gRT
ST AT JATE |

sk Bl § de RN 10.6 9 9 @t fe e
AR IS HIM| Tgd H 3= STIIAN | ST &R0
T TRV Ae@qul B1d §1 AR <9 H, SHehie Hi
el Al = T | Sgd T 8l S ©, $hT R0l 98
2 for shehie 1 Fo1 =Tetehar (F=Ifq ergeti 1 qor
HTHT w9 21) T oft agd w0 &l 21 sefifery, v
A Bl W RA-TEA HIA THS I € AR HoA
TR 1 Yeheh? HT hl Iad @1 5 k| FD
feorferll & o1 TN hifder BT 1 ST
ot ifyenta Ruaed o glowga So-Taiae e
1 TMA T hi SAEIehdl Bl € itk AT9ehie
fuex & @i ¥ Tfvsig faged g sa= fawma
Sl 1 RGBT T H dRT GO foRan ST deh den
Hie Afdad gH | =1 |l
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ARUT 10.6 T UTAT Tl HEHAT SATRATT
-

EIE 406
dfen 385
Tfafm 205
e 109
= 50.2
NS 34.7
T 8.3
STTU
SHAHT g2 0.15
Hehie 0.8
IRR-T41 0.20
TR 0.04
ETe) 0.8
fem 1.6
EaE ) 0.04
EX 0.12
S| 0.8
Eice]
I 0.024
S 0.016
HEESR] 0.14

‘mw.m%aw.wﬁm’rqvqﬁmaﬁ
Tl e o Wiel-dien Wiy 1 a9 2 82
i B HI @aE = 15.0 cm, 9 &I B FI
@aTE = 10.0 cm, Wl HI-AMT = 300°C, T
1 dM9 = 0°C; LI i B hl YL HIE Tl
A% AT Dl B hl TIHE HIE o T
1 T T B (A T SO =kl = 50.2 J
s m'K!; dd &1 FAT ATARAT =
385J s'm K1)

S .
CF fem @
300 °C 3 0°C
TTed
feorT 10.15

Ze7: D B AN SR W N @ o SR Tared
Tl o T¥d W I oTel SO & i HH L d B
THIfAT, ST ohelel B HT W o Afew €&
yelfed et g1 B HI R ot oWy w W
foar ®ifSw| Torh seeen § ©g o fedl seEa
¥ yoe % dell S SHY Al frshied g
STCl HOAT o SRIeR BT AMM6T, AT 3TaFe R HeAT
F1 A Afel AU B SR qeN THRT q9 TR
T WM 39 YRR R ofaen § € & fed
YT I 9 Yellfed B ol HOAT i T HIYH
TIeA-dle B 1 e o e gt foged | gam
21 T AT Wiel-dien @ 1 T e § a
T ¥, dd

K, A,(300-T) K, A,(T-0)
LI L2
&1, 1 991 2 HHYT: Wi aen dfd &l 98 | 2l
A =2A,L =150cm,L,=10.0cm, K =50.2Js™
m!' K, K,=385J s m' K, & fau

50.2x2(300-T) 385T
15 10

T=44.4°C |

iy

D SerEeur10.7 59 10.16 § 39T 319aR @R *1
fr&l B8 (L, = 0.1m, A, = 0.02 m?, K, = 79
W m K) %l fet diqet &1 8 (L, = 0.1m,
A,=0.02m?% K, = 109 W m'K) & qi% frt
Y fR i et el T 21 iR w9 a
Tqel i B o w@ad a9 ol HEW: 373 KaA
273 K R wifua fan @ 21 (i) A Dl i
Y 91 19, (i) TIH B I oA HOAT dTcihdl,
T (iii) FIFT B H HOAT YATE I &L oh foIq
=S feRtfer den aftenferd shifsal
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offerent

gcl
T, = 373K /TO
T, =273 K
faT10.16
e T %,

L,=L=L=0.1m, A = A=A=0.02 m?
K, =79Wm' K, K,= 109 Wm" K,
T, =373 K, 3R T, = 273 K
T Tl &I I oh M, g hl B 9
T TETE 1 &L (H,) 1 1 B8 H HOH Jal8 1 <L
(H,) % ¥AH 2|
#@:, H=H,=H,
KA (T -T,) K,A (T, -T,)
Ll L2
Ifh A, =A,=ATN L, =L, =L
3T ST GHROT R
Kl (Tl _To) =K2 (To_ T2)
31 T Bl ® WY w1 A9 T, BW
KT, +K,T,
To="K +K,
T, o 39 | o1 Yieerod 3 9 fodl off o5 9
S Y8 1 R H H AF W B S

_KA(G-T) _ KA (T, - T)

H

L L
_ KK, A(Tl_To): A(Tl_Tz)
K, + K, L L i+i
Kl KZ

I g L, + L, = 2L 1 HIHK B Hl A
SO el K € A1 S8 Bieht ST el 5T Jale
H W H B, d SWIS FHIH T ST FH W

KA (T, - T,)

H’ = =H
2L
2K /K,
™ K=K 1K,
e JhN,
(1) To — K1T1 +K2T2
K, +K,

(79W m™K™")(373K)+(109Wm 'K ) (273K)
79Wm 'K +109Wm 'K’
=315K

2K, K,

(i) K’ =
K, + K,

2X(79Wm ' K!) X(109Wm ' K™)
T 79Wm K 1+109Wmt K
=91.6 Wm'K!

KA(T, - T,)
2L

(i) H=H=

(91.6 Wm™ K)x(0.02 m?) x (373K-273K)
2%(0.1 m)

=916.1W |

10.9.2 wagd
Gogd = fafy € o wered ) areafass wfa gr
T TR Bl €1 T sheel Xl | g Hed @
TeTe WIchfdeh el Gehell € 2127 Juiifad off & HehaT 2|
Tehfeh T | e U Hewqul et e 2
9 fordl a1 A= 9 T R S R, @ e
¥ JOR B 8, Holkewy SHH SE He Sl 2
ICATEAT o HRU I8 HI IS ¢ 991 Ha gl 9
T yfaeenfud < 31 81 98 qH: 99 81 €, SR 33l
® Qe A o STUehd Yl W NI Wiceetua g
Bl T8 Yiha =erd! dl 21 TR ®9 Y FOAT A
%1 78 fafy =erm § = gt €1 "o o @ o
faf= arii =1 T e g 2|

JUNfed Gae H usted i fhdt gm0 sreran ot 1=
Hifcier HEE g T S o feru feorerr foman e 21 =)
T yuifsd o A fem, AFe 9iEeRer 9 qen
TETferd deHl o gl ob Ided e Yol daea
erTl oF HEMT 3SR B1 Hie IRR W ged Th T
1 Aifd 1 A & S SR 1 IR ok fafa= wm o
HeRUl I §, AU TH YehR WoUllfed Helg gl Sl
TMIART Heh I § THEHH 19 i sl 2

Wrehfdeh Hered dgd ©f gaifaa aftereisti o fag
SAEE 21 & & w98 SaRE s qe | o
3fter e B ST §1 TH ) RN | Bl © - Usell i
=1 fafyre o it s== @ qon <o fafya ard
AN 35T ohi faRNeT SIds o Sicl o O 9 o
faanfd X <t 1 T o & Yook a9 =
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ﬁfg/*i

= B
S~ I

o ST k1 3TUE IOT

C

RN

iy
S~ _ 3

A O hi 3TUET IOOT

a7 10.17 9a87 9%

TN T Bl € qe awt gt o therd! €, e e
%1 viiqet a1g 1 ol § SUeh! T HH 8l Sl 2
THOEIEY I 91 SR I3 & (g ¥R , qen e
M & 9 o Ty o 9 i &t € (veH) -
a9 92 Sl o e whg WHiR 3T 2 St
g1 S o A et € qen T qrdid e =k o
ST, S T R el W g TR Y &l g1 U
T ol H1 o1 H1 g AT ISl W e qen
A g oot Y gor § S et 1 qRumHeeEy
=% Sehtid & Wl € (Fa110.17) 1

T TIET H UH 37 ITE IW I
forgad I i AR Jeat T 8 arell Rl Ier gad
g, o =it o #ed €1 ek e w1 gt
S 59 YR § : Yedl o fayeadia el qen e
&5 ! T HT F FAF A H U T B fagaa
Tq o THIY Yeall o YT W R A el © Sk
¥l o S AgHUSHd oY Yiae gt 21 et o
FRE hI FTURd ¥, Hoed URIT YaTed e et
o 9 fogada g 9 SR ISR Yal &l 3R
TR, fomR = T 3R ST e sEdt g8 g favyea
T hi 3R S| T, Yot i O MG 9 Fogd
R H HIeA w3 € fSees wRo fayed 99 %
THIq 1 o1 K1 g9 T AR = 1600 km/h B §
Sefer yail & GHIY 78 =Tel I Bl @1 gRummeeEy
g I el W A T R 7 Bk 30°N (SW)
eTYT R Herdt ® IR foyed 99 W e ol 21 3
TRk Ta F8d 2|

10.9.3 fafervur

e Tl Hagd i IRas Aread oh 9 | ford qared
1 SAETTHAl Bl 1 O TR0 i 3 fafeeE
frafa & gk 31 axgeil & i framtia T2 8 g
T foema 0 a1 W off gest @ W S U
Wt Bl 6 YRR, BH UG 1 3T i SO IS €
39S T d €, TG o1 3Feq Hieieh © 9 3 A
99§ Geed R off wenfuq @l @ Ui e
TAMIAOT k1 et fafy =1 fordt dre &t eragaehdr
&l el zw fafa @i fafewor wed €, 9o foga
SeHE N N 39 YR ok St o ferfentar
Foit wEd 21 frdt foga gawa o § dga den
a1 & f&en aen el | <o i 81 3 TRt
Herdl € qen o fata o waE =, 79 9o & =
FEd € AU 3x10°m s @ T Fehell B1 T qedl
o 9 ¥ faEIR 9 319 91 | R w4 Jief, 7w o
M9 T8 S Y € o fafewor g o s &
feTq Hremm 61 BT A STEvgs TRl ® qel U€ St
T g @ = B 1 e g & o @ e i
(= 3fafer) @ ek gedlt qh qgedl @1 gt am
fyve = o 3, 5o teen 19 &, fafentor ot seafea
F g1 frdt fyve g SEer a1 o RO St
for gt faferol S| @ aw oer 9@ fafeo
Nl T T 9 YhTeT kil SeAr Tafertor wEd 2
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9 e o fafeor o= fyvel W ggar €
TEehT AR TUEd qel YTk STaeNyor Bidl €1 oA
&1 a8 ufmm f5 g fuve fafeor grr stawnfia &
Hehdl 8, 39 fyug & oof (1) W Al w5 2

B U8 Ud € fr o fuvg fafeor =t @
STITNYUT T IS geteh avull oF TUugl i 79l
ek T T T q9 o BHR Sf ek Sied § 3T
YA €1 TH A | Yo 1efe getoh Al o o
TETd € ik o GF kT HU Y FH A ST FL
=g WAl ed el avf o 9% Ted ® S gd &t
feren o1 i STERITd ek 6 3907 Wd &1 @Ml
Yeh™ o a1 ULt Rl hTen did feF S @ drfen
M W g IfUehay AT TERNA ek TS oM
el Hosll ahl <l

T TR, TYIR Tk YA o9HE dqd Th
Vel e A e T e e S
o S T H A #2198 aRd
e 1 hie o1 o eial & foraes! fiadt qen sed
el W =S w1 @9 B 21 il Ser 9 fafwo
R B sidel i qded | o9 ofie S €1 36t
YHR Tl IR ft 9l 9 o ot foeet off fafezon
! o198 e Y dl B1 <aRi o s e T i
fraffaa ek =Te den Haed g BH ol ST &
1 HEET ST © AU TR hi o1 el SI¥ whieh TX
e s 21 sifery o i qw sfade (S
TY) 1 31 BF W a9 | IUAR ¥, e dehfeush
w9 § S Sdaegel (S &) w1 qEre wH o off
LRl
10.9.4 ettt fafertor

39 % BN SN fafRo o qUTeEd o ue o
Soot@ et fwen 21 frdt a0 W s fafertor o
o ® weyel 9 e 7 & fafwo o 9= = @
(I wfaqg) @resd & e €, dfeh sHH |
T W W A quTesd o ofte SEehT Haq
e BT 8| qufy fafe= aeTest o fore fafefa
IS FT FSA w1 AEN - B 21 fE 1018
fafir= amai R fowdt it & THiE &7 §R THis
FaTeE WIS fafeia e qen Tes % e
IR ook geItar 2

faferfa el ufd wwhiw dores

9fd Twiw &7
>
o
S
S
=

40,000A A

fer 10.18: it g fafa= aral ® swafsia =i qen
qoeE & W e MU o)

™ 9 R R e fF w4 s fae
fafrfa =il waifue 8, T 9@ W e g1 A qel
T o HeA Gay o dq-faeermus frem sed -
A T = fads (10.15)
frardie (S fdier) &1 AM 2.9 x 10° m K
Bl B1 98 7 56 o1 1 e i € o S e
F PRl o A A H T S @ T e
BIhT e, T Toro el 37X @id o Wb o @l il
B Se-frm w1 SwEn @it e, s- i, gl @
3121 IRI <1 T b 19 T STAM T H shid &1 =gl
Y YHE I WEH AU digdl 14 pm GO o
HUE Bl 81 ST ¥ = S GaE
200 K TAIa o man 21 1R fafswzor ) sifusran
dad 4 = 4753 A W B T IH HATER
T=6060 K | 9% @ f 98 a9 g & 9a8 a1
g 7 for Sweh i (Sfiad) 9t w1l

o 10.18 ® <@iq TQ hfturhr faferzor ehi o
Tefud gaifuss fafere o o8 ® fo 3 9o g
B &1 F HiTehT o oherel @9 W IR e € 7 T
Ik 3R, 3TMERfd A1 Fa1ef W Swall Tt oh YRA
¥ it & fafexor i Tgifas €9 9 =@ &
& forg St yare forw o s Aifqent o saieq wifd
T YO I THeR fOWA W Y M ST UIedehH
T e

fafertor g1 st formr weam oF (31eq faia o)
oA S ek TG i ST Tehal €1 T a9 TR
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foreht a5 g/ SfSId el T Jrarehia sl 3ok
SR, ITHT IcHfSid hid i &mar (9 Icsiehd
wed 8) 3R fae &9 9@ S&eh a9 & qEEa gt
21 T o o fow S qul St B, Wi 3R we
o 3Icafsid s (H) gM-

H= AcT* (10.16)
STl A SR 1 &t & 91 T Skl TRAAT g1 39
TS hl Ted LW A T § fpren aon 9’ o
dieegdr |3 dgifar w9 9 fag fean @ Rwia
SieeEH™ fam 91 fodis o wl REHE-deedd™
frerars wed €1 SI W Ugid W sHeT "
5.67 x 108 W m2 K 2Idl 21 31fuehak sqd Tefietor
(A2) § <t TS IOHT 1 T T S 9 & IcdrSid
F1 <9 Forer S8 TR g ScAfSia S T X T
G & HA B 21 39 HRO TR TR M9 e
9 g F1 SeSiehdl %ed &, F IR w7
3R G (10.16) 1 T TR 9 o7 hid B

H= AeoT* (10.17)

et smeet fafes & fAU e= 1 21 21 ST &
AR T LT 9 o TAU e 1 HF T 0.4 Bl

21 38 9 0.3 cm? IS &5%hel 991 3000K €19 aell
A o ffafaa s o son fafesRa wan-

H=0.3x10"x0.4x5.67 x 10 (3000)* = 60 W

T 9 aTel s a%] foweh aril 3R o6 ardeRol &
A9 T, 7, Foll kT ST G IS I el
srd: fordt oreet fafes @ fafefa 3w & @
(B1F) &t e R Ffafad g9 9 =Fed &1 STgi —

H=6A(T*-T*
3 g o TIu FSTeent Scasiehl e €, ST g1
YhR ¥ ®UART B ST —

H=ecA(T*-T}) (10.18)

ITTEAONY, 3T, BH 379 IRR H Scafsid ST 1 MM
F| A e fRdt =afad o IRR 1 g3 ewd
TN 1.9 m?2 € 991 A T a9 22°C B S &4
S €, IER 1 fafes a9 37°C eil g1 W, o
1 AT 20°C B Wi faga et fafetor e

T a1 1 ISRl '€ TNHT 0.97 B 39 ISR ¥
3T B it -

H = 5.67x10®x 1.9x0.97 x {(301)* - (295)*}
= 66.4W

S form stereen IR R 3= Fsll i X (120 W)
o 3 W Uigl A 1 S o 3H &1 i SR
T § T ¥ f P TR S (T
HUSl ¥ =) TH WehR ST W € feh IR a1 woren
o T1Y Teh AR Iaell SHehER HIqE 9d gl €, S
IR o faferwor & quefdd 2 2t 2

10.10 <27 & Jiidem Tam

70 gft 9% 99 ? & q@ St e 3 A W A
W Big ¢ ql 9 -+ viiae BT AR T < B
{qq: o8 URET o a9 W UgH Sl €1 hiE & TE o
3o ufew ° o 1 fafta et 9 e @
Hehdll ©, THRT AT i o fag smey Fefafaa
IERIETIRECTY

ToRaTeReTT 10.4

T fosias dfed oM@ ¥ 8 WA, 99
300 mL FfST 3R 30 I fox o1t okt o @
S| eFhd o T o5 o faeias don TR fog o
qroETdt TRET den I8 ghfved swifsw foh arqErdt w6
Tod Sl § 9 ST ATIHId 1 G Al it I8
UIedih T, GRET T AT &1 HEE o S HI g
TH HIfSY foh TR a9 et A9 (3Teiq aRem o ard)
Y TTT40 °C Ak T TEH ST TALH SO Hiet
F TR A I TH R 9 Firel fowm =S
T N YA FEd THF it 99 1 fiee &%
Tvarq foeiee ¥ ¥R-4R foeifad i g a6
I3k e iU ST T a9 IRERT oF a9 & TR
5 °C 31ftrh T qeh TS e i W A Ao
IE UG (T,) | TeI9= A9 AT =T, - T, I y-3181
o ST TR T YAk A oF T qeIed ¢ ok
A ol x-3Y o IR WHR WF SeifEgd R
(fe110.19) 1
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AT(C)

g (i)

7 10.19 98T & Q1Y T« A & Iideid &l 90
CIRCED

T ¥ 3119 7 fepd feprel T © o6 ford YR
Tl STeT o1 e STeh 3797 qA1 379 URasT o aral
o e 3 W R e 1 e g7 o e el e
RN W e i X So9 & a1 o] o g |
TH R TE W T A B

SR fhaehed I8 <9 € fF % qa fave e
fafertor o ®9 ¥ S GER 1 SO @ A B TE
-4 i R TYUg qen 3Tk uRawT o ardi o iR W
R Fft 1 =T W Tee i & RN R e
T 3785 oF iR W TRt fIve 510 g ST a2 36eh
9 & Sre Gae 1 AeHEg STeRH TR

= o ¥ded oW o ogER fedr five &
S & it R, - dQ/dt Tuve qen 3gek gfewT o ardi
o HRAT = (T,~T) F SFHIUC et ¢1 e Fram
hadl @Y Wik % fau g 9w 21 fafwwr gr
To-& fIue o g8 & Uehfd 91 G IS o
&erhel W oft YR e 21 31a: e for@m whd € TR

_4d9_
dt—k(T2 T)) (10.19)

Tl k Teh YA Terdier @ St fyug & g o
el AT SHBT Woptd W YR i g1 7 wffeT
m SequH ae fafire s oiitar s &1 %1 favg 7,
A9 W 2| W AT 9RkEw & 9 T, 1A i
Tyue o1 A9 T oY T a0 dt W dT, FH B S
?, 79 o SO 1 GRA

dQ=msdT,

- SO &7 B

dQ drT,
—=-ms—=2
dt dt (10.20)

RN (10.15) 901 (10.16) § &5 I =il @

dT,

-ms " =k(T,-T,)

dl, __ K gi-_Kat
T,-T, ms

W&l K= k/(ms)
TTHRTAT HE W

loge (T2 - Tl) =-Kt+c (10.22)
HAAT,=T,+ C'e ;AW C’'=ec  (10.23)

THIFHIOT (10.23) &1 Terd ¥ e fafdre am aiReR
o 3R Yider 1 999 Iehfora fan ST eha 21

Y A ok fau, =Ted, Haed e fafer &
TG T ok SHROT T oh! & ATIIGR o STIeRATIAN
Bt 21 fordt fafertes @ M | o T,
i AR W IR ST S51-&1fd 31¥aEl B9 W = o
Tl 99 o vide § U8 Tk oY Gheeed 2l

(10.21)

10ge(Tz‘T1)

@ (b)
ferd 10.20 =27 & vhaead (a9 & G|

o3 10.20(a) ¥ < T UERTE =EERn &
el ¥ =Jed o Ided FE w1 g@rd fea st
T T T el OR aren w6 (V) SRt
TRl o = Sa W g ¢, o S @1 9 <Rl
e aTet 7 | T el Y R diel T ST (C)
Td 21 38 < A w1 SyEn fear St @, fo
AT T, o5 gRI Sl <arl ok e T W0 Sfet 1
T AIGHTS T, o GRS § 9 Sl <1 a1 H9d
T| S o d Sel A9 Ch e A &
TE W9 S § WHA ¢ 9 log, (T,-T) [A1 In
(T,~T,)] < == T sTeifiad fehan < & forgert vepfa
o5 10.19(b) # 3T STTER FHUMHS o0 H Th
el @ Bl €1 e FHihuT 10.22 1 gt il B

Reprint 2025-26



e o A" T 231

8°C _ .
3qTEY0T 10.8 ToHE & | W I IS H 2ﬁ:|:|2_K(7OC)

g 2 e § 94 °C ¥ 86 °C & dl © STelfeh
FH-AMT 20 °C 7171 °C § 69 °C d a9 o A

69 °C A1 71°C &1 HIEF 70 °C €, S Hel-adrq §
50 °C fuh 71 39 FaLl H K ToT 1ol & THM ¥,

Y foram 99T a? s

F67: 94 °C T 86 °C &1 HE4 90 °C B S hef—ard & 2C _ K (50°C)
70 °C 314 1 9 sraeensti § adq w1 a2 fiae o Bl
8 °C H Ml &1 AT TR R g W

31d:, HEIRT (10.21) 4, g°c/2 = _ K(70°C)

‘ 2°C/9Md  K(50°C)
TR _ kAT
qaqg g =0.7 min. =42 s <
|9t

1. WSSl 1 Tk ®9 2 S fRe fyve qen sqeh uftad! qream o ot 399 qraiat o SR Yefed
B 21 FFE fave 1 qwa 1 Fife TETEE €9 H a9 gR e e 2l

2. Tt am wrom gfem (qromrdt) & Ao e e 88 o (SR aroErde T Ed €) 1 S
foran <man 2, e a9 o @iy aReds g 21 fafv= aardt & fas-fo= a9 wvsd o 2

IS A9 WUHH I o fore &1 Forora faigafi ot == fohan Sl € de1 3% % Agies® a6
U 9 B1 3 < Fed qushH o qo {65 991 SUeh W i SHI Wi v Heet

3. Wfeqag 1Y (1) 91 BRARES M (¢,) H T8 Teel €l ® 1t = (9/5) t_ + 32
4. T (P), S (V) T TH M9 (1) H Toie 91 ol STeel 9 THiw0 39 YehR o shi St
S
PV = uRT
el u WA 1 @A a1 R Wt 19 i 2
5. W 9 WY , WIGHH 1 I, M9 o TR I i ST LAl €| T€ € M € o | qeieh

wref W =Aan Gifaq nfaeh WfkEdr Bt 21 Shfeed W ATY WIS (T) % WA 1 SRR

YfH" AT HUHH (¢ ) & AR o SHR o SR Bl ¢ T 37 o fagelt o SfR = 2
t. = T-273.15

6. fEH TER O (o) T STAGH TER O (or,) i 39 TR URATG fHan S 2

Al

T° oy AT
AV
Vv - ayAT

FEIAL T AVAY HAT 1 GREd 8 T L TalE (9 AFaq V § giedq i ffée =
21 = Frefafaa g9y 2

o, = 3q
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7. et uered & faftte o aiRan @ 9 TR uRwiftd fRe s 2
_14A9

S =
m AT
&l m IE1 T SeAHH 9UT AQ U o AT W AT 1 URed i o IT STevdeh ol shi [l
2| fordlt weref ) Hier fafdre o 1R Y 39 YRR GRed R S 8
_14Q
-
et 7l % e T 3
8. T i T AT (L) HT H1 I8 WA & S FoRw q=1ed o Uehich SoAHA k! WM A9 4ol <1
W I TR ¥ 7 o | URafid FT o U sTavae it 21 ST i T S (L) ST
1 98 AEN € S e uiel oF Wehish SoAHM Wi A1d o <@ | o IS qiede Ry e steren
Q o e § uRafid S o foy saves g 2l
9. ST I A fafeE § - e, Haed qun fafewon
10. =eF H fordt favg o -9 o 9T o Se S5 1 T STfvaeh SegHl g1 99— il
2 W THY %57 1 YelTe e eral foRe L ofars qen A STy e Stk 1 g, fowes < i
o AT T, T T, W T fwA T R, R genfed S ki

T -T
H=KA-¢ D
L

Te KBS o Ug1Y 1 FO1 Tkl 8
11. =7 o Yider 1 o AFaR et five oF e i T IRew o SR a5 o q9-Ts &

SHAM Bl @
a9 _ _
o k(T,-T,)

T&t T, afaelt @A 6 A qen 7, fave % a2

LUl wdter | fomrd U feoott

T1ed T A u (|ret) e (mol)

Hfewr® am 1, (K] °C

ehfeed WA T [K] K t =T-273.15
faw FER TR a (K] K

I FER IOk a, (K] K a,=3q,

fordlt formr =1 sqd AQ [ML? T2] J Q TEAT =N
e T @

faferse e enfian s [L>T?K'] Tkg'K!

HEAT TR K [MLTS K] J s m'K" H=-KA %
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foemia fawa
1. hfea 9 (T) den VfeTa ard ¢, 1 e e T 39 TN 2
T = t +273.15

T S o T oig o feiw (59 §R0) T= 273.16 K 1 el gened wee 21 39 =91 & @i
Afewg A19%H | few +1 Tois qe Siat 1 FoHw (M 1 atm @ T) HHI: 0 °C 79T 100
°C o ercfueh ke § g e ®9 9 3ok aer e ¥1 gt Sfewad a7 ° s frea
fig (F99 gRT) qead: 0 °C @A 100 °C 9, W 31 f7ora fagsti o =am o o <iat o6 fore faig
1 3TE3T A Sl © FiTeh SEehT a1 et 2

0. Nd HIE g9 A o WY U W Bl © A G [eRTd 1 e q1 dI9 WHE Bl qe Srereren
o S wrerenati o HieR A | SR (S W ) el 21 98 @l R W oeny g €
=R 3HH ferat o grereamd "= H B

3. O LA § Ted | el s1efen U &1 e o < 9l ok s dqraial wiiferd g 21 v
Fett oA foed fordt ot w9 o amoier wftufed w6 8, 98 s A6

4. Gogd ¥ fRdt @ & idt 39k 9 § STH a9 BF % &R0 S ] YaTe 9rHfad gidl g
fordht 2iet © iR <iat o <1 Wt fhdt ) ©€ 1 01 1 &9 B o U3 adl 5ia oh aie <1t
¥ HNU B © A o Hiat Hergd g e Bl

AT

10.1 329 a2 co, o Tk foig He1: 24.57 K q91216.55 K €1 57 A4 o1 Hiewad qe HRAERES
TYRAl § S it
10.2 T WY dTY HYHAI A T B R S oh 7% 95 I 200 A T 350 B 5N qRAA fohan 7o
Bl T, AN T, ® 0 o 87
10.3 e qromrdt &1 o7\ o forpa ufady a9 o @ fFefataa af-ee a9 o ogaR afafi
B @
R=R,[1+a(T-T,)
I aromrdt 1 Sl & ek g 273.16 K R 9RRIE 101.6 91 e o WA e fag
(600.5 K) W WiRIY 165.5 Q¢ dl I a9 @ Hifere fo/g w arqerdt 1 gfadier 123.4 Q
10.4 frfafed & s® S
(a) YR qafufa § wet 1 ek fog wh wres fe faig 2, w2 om0 o e qen st
o FLMIS 1 UHE F1ad fog ame § (S 5 g Sfedsa aen | e wn em)
1 W 72
(b) S foh S aui fean < g1 © for 9o Afewad Ao o 1 faa f6g o feent s
0°C TT 100 °C &AM fA=ifa =1 7 off | Tr a9 99k W H § ush o foig v
o1 T foig forn o @ 59 Shfeam W A19 A0 H W GE 273,16 K i@ &1 T
21 39 WU (Sfead W A) W 3 o fag w22
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10.5

10.6

10.7

10.8

10.9

() | A9 (Shfee WYHH) T e WfeHad W9shd W @ ¢, § HeH 36 ThR B
t,=T-273.15
9 Heu | B 273.15 o € 273.16 #4 E feran?

(d) Y WY A9 HAUHH R, fSHeh Thish TqUal &1 3THY HRABES oF Ushidh 3TqUel i
MY & SRR &, Sl o ek g 1 a9 @ gmm?

T omeel TH AOHITE A 991 B W A9 SRS qel eRgSH WA i TS €1 gk Yequ
Frrefafea € .

o ELE EAC]
qrouTdT A o qrouTdt B W
ESICIRECNE 1.250 x 10° Pa 0.200 x 10° Pa
HEHT 1 HHA TTelih 1.797 X 10° Pa 0.287 x 10° Pa
(a)  TTOEITGAT AT BoF BRI feTT T qreaATeh] oF ST{9R W o WA Teidis o IO
1 22

(b) 3k foeR ¥ qomfTEl A den B SO K efiel St g 1 9 HRO 22 (JH
AT H g < T ) | S ISR o Sfel shi TGl w1 HH HeH o forg 36 g
o 3R 1 A ST 7?2

ot 1m ofel Wil o Wi 1 gened eiR 27.0 °C W foar wn 81 fohet qw fam 9
45°C o1 99 36 Hid © e Wil &1 B ! @aE 63.0 cm A TE| 34 &7 ©a 1 8¢ &t
SRt oarg @ o ? i &7 a9 27.0 °C 81N 39 {7 TH B *T Tare I RN LI Hl
W Y8R [ONE = 1.20 X 10° K ! |

forelt =2 Wit o ufew %1 St u=1el Rt o R i S #1 27°C W 4 51 el |
8.70 cm T UfET o ks s 1 A 8.69 cm B1 G 5Tk gRI 4t T ST fean A 2
o8 o forg a9 W afedn g W =_M? e Wi fF savae q oieR § et 1 e 56R)
o PR @ B o, = 1.20x10-°K |

dld 1 WS ¥ s 55 oA wa #127.0 °C W 5% 1 A 4.24 cm B 39 o1 HI WL
%1227 °C T T« HH R 9% & =@ | 1 IRexd= gm? dfd &1 W J89R ons
=1.70x 10° K|

27°C R 1.8 cm &4 fohdll dfd & TR 1 I 38 ol o o9 3TeT TIE TR AT FHE1 T
213 gR 1 -39 °C q1q T M L A G- § fohe qF9 a1 & SIWN? AR %1 A"
2.0 mm 2?1 dad #1 WE TR [ONE = 2.0 x 10° K, fqed w1 I g
O = 0.91 x 10*! Pal

10.10 50 cm &&t T¢13.0 mm A Fi forelt Tact i ST HI I g qo 9 H1 fomddt Lt &l

10.11

T T SEl T 1 AR I g AaEa140°C W €, A 250 °C R I D 1 oS § 1 qReH
BM? A G W T e Seae 2 B o Gl Sl WER o T g @ T Rl
(dfs qen et o W TR U HAN:=2.0x 10° K, WA =12x 10°K " €)

TroRe <1 3TEa FHR oM 49 x 107 ° K™ &1 419 # 30 °C 1 9fg &M W 3T e | &1
aifereR afRer ghm?
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10.12

10.13

10.14

10.15

8.0 kg TN o fohdll UQMHTEM o BIe =i § fog & o faw fordl 10 kw &t st &1
Ut foha o B 2.5 e | =ofish ok ara | fohat gig 81 STt = |t fom 5006 vt
A T Tt 1 T e H @ g S @ ereen uRee § ofw e S 81 Ut w5 fafire
T U@ai=0.91J g K ©l

2.5 kg SSHM o didl o T2k &I fREI W1 § 500 °C % qW HH o UvEN Hdl 98
fem-=etish R T@ & S 21 TIferd e Weh el few w1 stfereRan A @ 22 dfd i fafire
o afdr = 0.39 J g ' K a% i GeM S =335J g ! |

Rt w1q w1 fafiree SeAT +1Ran oF WA 5 0.20 kg F ©Tg o Teoh i 150 °C T T hich,
fepelt el & ST (STt qodish = 0.025 kg), FEH 27 °C F1 150 cm® Wt o1 &, ® fiwran
ST @1 31feqd a9 40 °C 1 o1 1 fafere s enfian wRekfor Sifsw) afg ufee o e s
e 7 R IR AT S ®, 99 91 SA9eRT ST g ki faferse e i o
&t A 9 31fues UM S9N SIUEn 2

FT U TG % He q9 R Hier fafire s diiaret & ger e Ky T €

Erst e fafyrse e anfiar (c,)
(calmol™' K
HECEE] 4.87
BIECEE 4.97
SRS 5.02
RIEECTc Gt 4.99
e HAFES 5.01
FAR 6.17

Y goge ¥ 9§ fi= €1 wdiehrers ®9 H fordt weh wangss T w1 Hier fafire s diftar 2,92
cal/mol K BIdt &1 38 SiaT o1 TILHT] IS0 A o foq o stfereh 9 (99 1 370e)
B 39w frehy ke €72

10.16

10.17

10.18

101°F a9 SR ¥ tifed fordt o= i T2 (SR &° 3 &1 ga1) < T8 fSreeh R
IHeh YRR ¥ TEH o oo 1 R W gig 8 T A 20 e | ek 98 oF a% IR S @
Al T4 g B ST SAfafie arsr it SiEd ) 1 82 I8 W fo S g w1 UHAH 39
arT € €1 = W1 KeAHM 30 kg €1 WIS YRR 1 fafyme oA Uiiar st s fafirse s
IRl oF T e § ql SH 9 W STl o SISY i T AT 580 cal gl B

omtehIal 1 a1 ‘fem afe’ fawioes el § &9 O o Yoh WS o HSRUT 1§ a4
T87 WM B130 cm 9 % fRE f&q o 1 9eE 5.0 cm B A 39 St § 4.0 kg fem
@1 ® 16 h o qvE a9 f&d H1 GE0 H1 e i) STedl 919 45 °C ® d UHishia
T SO T 0.01 J s m! K* 21 (fed &1 Ge w1 = 335 x 10°J kg?)

fopedt dieer o afFer 1 U< 1 SR 0.15 m? A9 HiZE 1.0 cm B el 19 we ® @R
W 3EH 6.0 kg/min 1 S W We1 Seerdl €| SiFeR oh Wueh shi el o 9T ol 19 SATehierd
SHITSTT) et 1 S Bkl = 109 J s m K371 & oo Sl = 2256 x10° J kg B
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10.19 & Hifaw f& =i -

10.20

(a) @Iferh TEdsRal Tl fuve oty Scasieh e €

(b) Ul oTel T TRl shi ¢ w1 3TdeT didel < fTemd el tfush sfiaet gdtd eiar 21

(c) T YRIYTR SQAMETT (39 90 i A9 i gfod), et e frdt et
Shftorent o fafertol & fow foran o @, Tt § W@ et @t 99w o ghe 1
HTHT FH T 7, T ST9 IH AR o ghS H 9E H W 7, Al 9€ a1d H1 G&l 9=
a2

() fo arareRer & geat SR Sfaa = ST

(e) M9 o Ui W enfid o e a0 St o 9f=red R emenfia e 1 erden
el ol I S § efueh g8t B 2l

foredt fyve o1 919 5 fe & 80 °C W 50 °C B ST 21 AfE 9fEST &1 919 20°C 7, @ 39
TT 1 IReme wifay {98 ST 99 60 °C 9 30 °C B STum|
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